Objective. To assess the validity and reliability of the Hebrew and Arabic translations of the complete and shortened versions of the Care Transition Measure (CTM)-a measure of patients' experience of the transition between hospital and community care.
Background
Breakdowns in care at the interface between hospital and community services are a common problem to many healthcare systems. A review of studies from North America, Europe and Australia on information transfer between hospital-based and primary care physicians highlights some of the common deficiencies: primary care physicians rarely receive discharge summaries in a timely fashion, summaries may contain insufficient information and patients are not adequately informed about their ongoing care plan [1] . Another study has found that nurses from different countries report similar concerns about the lack of adequate preparation for patients' discharge and about patients' ability to manage their health when transitioning from hospital to home [2] .
Deficiencies in transitions between hospital and community care lead to adverse outcomes, such as preventable injuries [3] and avoidable re-hospitalizations [4] . The Institute of Medicine recently called attention to the importance of studying patients' experiences during care transitions [5] . The report emphasizes the need to monitor quality when a patient moves from one care setting to another and to ensure that care is timely enough to prevent avoidable hospitalizations or death.
The Care Transition Measure (CTM) is one of only a few available measures to test the quality of care during transitions from the patients' perspective [6 -9] . It has been designed to test the overall care transition experience and not merely the hospital discharge phase. The measure has been shown to be associated with a subsequent emergency department visit or re-hospitalization for the index condition [7] . To reduce the response burden and facilitate the adoption of the measure for use in public reporting, a 3-item measure of the original 15-item CTM was developed and tested. Both measures (CTM-15 and CTM-3) were validated in a diverse population [6] .
A growing number of studies indicate that Israeli patients face similar problems during transitions from hospital to community care [10, 11] . However, these studies have not used validated questionnaires to assess the care transition process. To test patients' experience of their transition between hospital and community care, we translated the CTM into the two official languages in Israel-Hebrew and Arabic. This translation and validation process was conducted as part of a larger ongoing study aimed to test the association between quality of oncology care at the interface between hospital and community and patient outcomes. The aims of the current study were (i) to test the psychometric properties of the Hebrew and Arabic translated versions of the CTM-15, (ii) to examine the validity of the two versions by means of convergent validity tests and (iii) to determine the convergent and divergent validity of the translated versions of the CTM-3.
Design and setting
The study was conducted at the Oncology Center of the Rambam Medical Center, a large tertiary facility serving the population of the northern part of Israel. Approximately 2000 patients receive care at the oncology center every month.
Patients were recruited for this study if they were discharged from the hospital in the previous 2 -12 weeks and were asked to complete a self-administered questionnaire on their primary care and care transition experiences. Recruitment took place at the oncology center clinics from July to October 2007. Patients were included in the study if they were over the age of 18 years and were not receiving hospice care. Patients completed the questionnaire in their native language (Hebrew or Arabic). The Ethics Committee of the Rambam Medical Center approved this study.
Questionnaire
The questionnaire included the CTM-15, assessment of health status using the SF.12v2 [12] and questions about demographics. The CTM is a 15-item measure of the quality of preparation for care transitions rated on a four-point response scale ranging from 'strongly disagree' to 'strongly agree'. The measure is based on the conceptual framework tested by the developers and comprises four sub-dimensions: critical understanding, importance of preferences, management preparation and existence of a written and understandable care plan [13] . Nevertheless, it is constructed as a uni-dimensional set of items measuring the overall quality of the care (and summarized as one total score). Cronbach's-a for the 15-item measure ranges between 0.93 and 0.95 [6] . It has established construct validity by showing its ability to discriminate between different healthcare settings (integrated/non-integrated delivery systems) [7] and different patient health status levels [6] .
Translation process
Backward -forward translation [14] for each language was conducted by two persons with health-related MA level education and highly proficient in each of the languages and in English. We gave the translated versions to independent reviewers (Bilingual Hebrew-English or Arabic -English) and asked them to compare between the back-translated English version and the original English version. On the basis of the approach suggested by [15] , we assessed each item for the comparability of language and similarity of interpretability. This step resulted in identification of three items for which the translation was not equivalent. In both languages, the same three items were identified as problematic-items 2, 3 and 12. The items were retranslated until we were confident that they would be interpreted in the same manner in both languages.
Statistical methods
To test the psychometric properties of the translated CTM-15, we employed exploratory factor analysis separately on each of the two samples. We then looked at both the factor structure suggested by a Varimax rotation of the raw model and the consistency of the factor structure across the two samples.
Next, we tested the internal consistency of the scales using Cronbach's-a to test each version's reliability. We examined both the tests' results as well as consistency across versions. The CTM-15's convergent validity was tested using a series of Pearson's correlations with measures found to moderately correlate with quality of care transitions, expecting similar magnitude associations in our samples.
We used both Pearson's correlations and one-way ANOVA models to test the short version (CTM-3) convergent validity, as noted above. We also compared the CTM-3 scores with CTM-15 across different levels of demographic groups within our samples to test the consistency in score distribution across groups. This was conducted for each of the translated versions separately.
Results
The response rate for the study was 68%, which resulted in a sample of 217 respondents in the Hebrew language and 101 in Arabic. The main reason for non-response was being too tired or not feeling well enough to participate in the study. Participants for whom there were over 35% missing values were excluded from the analysis (total of four respondents). Missing data were replaced following the CTM protocol [7] . The demographic characteristics are summarized in Table 1 . Arabic-speaking patients were younger, less educated and of lower socioeconomic status than Hebrew speakers, reported poor physical and mental health status and were more likely to be previously hospitalized in an Oncology department.
In the Hebrew-speaking sample, the mean CTM-15 score (based on linear transformation to 0 -100 scale of the item scores) was 73.1 (SD 19.7), the median was 71.1, the minimum was 6.7 and the maximal value was 100. Ceiling effect was 10.3% (n ¼ 22) and there was no floor effect. The mean CTM-3 score was 72.63 (SD 19.12) and the median was 66.77. In the Arabic-speaking sample, the mean score was 81.8 (SD 16.5), the median was 86.1, the minimum was 16.7 and the maximal value was 100. Ceiling effect was 10.9% (n ¼ 11) and there was no floor effect. The mean CTM-3 score was 80.78 (SD 15.91) and the median was 82.14.
We calculated Cronbach's-a to test the internal reliability of each of the two versions. In the Hebrew sample, the a value was 0.94 and in the Arabic sample it was 0.90, both considered good to excellent [16] .
To test the construct validity of the measure, we conducted exploratory factor analysis on the items, separately for each sample. The unrestricted solution with Varimax rotation with maximum eigenvalues set above 1 yielded a three-factor model in both samples (Table 2) . It is important to note that these factors remained stable across both the Hebrew and Arabic samples. The factorial models accounted for 72% of the variance in the Hebrew sample and 69% in the Arabic one.
Assessment of the construct validity of the Hebrew and Arabic CTM showed that the translated versions each comprise the same three factors (Table 2) , in contrast to the fourfactor original measure [13] . Of these three factors, one factor is equivalent to the original sub-domain 'preferences important' and includes the same three items (1, 2 and 3) [7] . We termed the second factor 'understanding care plan' since its items represent understanding the health condition and how to manage it (items 4-12). The third factor that emerged included the three medication items (items 13 -15).
We tested the scale's convergent validity by examining its correlation with health status, a construct previously shown to be associated with the CTM [6] . Health status was measured by the SF-12v2 sub-scales of self-rated mental and physical health [12] . The correlation between the total CTM score and self-rated mental health in the Hebrew sample was low but significant (r ¼ 0.15; P , 0.02), as was the correlation between the CTM and self-rated physical health (r ¼ 0.14; P , 0.05). The results for the Arabic sample were non-significant.
Pearson's product correlation coefficients and ANOVA tests were used to address the third aim of the study. Pearson's correlations between the CTM-15 and the CTM-3 were very high: 0.91 (P , 0.001) and 0.87 (P , 0.001) for the Hebrew and Arabic samples, respectively. The results of the ANOVA analyses show that there are no group differences in the quality of the care transition as measured by both CTM-15 and CTM-3 for each of the sub-groups in both Hebrew (Table 3) and Arabic (Table 4) .
Discussion
In this translation and validation study, we investigated the reliability and validity of the Hebrew and Arabic versions of the CTM. The psychometric analyses provide evidence that each of the versions has adequate internal consistency. The Cronbach's-a were high and comparable to those reported for the original measure [7] .
In this study, we found that Arabic-speaking patients had on average higher ratings of their care transition experience than Hebrew speakers. This finding is consistent with other studies that have found that minority Arab patients are more satisfied with their health care compared with the general population in Israel, adjusting for age, gender, socioeconomic status, health status and the type of sick fund the patient belongs to [17] .
The factor analysis performed here on each of the translated versions resulted in a three-factor solution, which is different from the four factors of the original measure [7] . Although this might seem as evidence against the validity of the translated versions, due to the dissimilarities in the structure of the healthcare systems (USA versus Israel), this difference is most likely warranted. The fourth factor of the original measure constitutes two items: item 12 'had written list of appointments and tests', and item 7 'had written care plan'. These two items loaded on the second factor in the translated version, and not on a separate factor. A possible explanation for this is that in the USA (where the measure was developed) discharge communication is either transmitted directly to the primary care physician or handed to the patient who serves as a courier [1] . In contrast, in Israel, the discharge letter is always handed to the patient who is asked to deliver it to the primary care physician. This implies that Israeli patients always receive the written recommendations for their treatment, which may affect the ratings of the above-mentioned items. Moreover, the three-factorial model, with the same items clustering into the same domains, was consistent across the two translated versions. Nonetheless, it is important to note that the CTM was constructed as a uni-dimensional measure [13] , and the domain structure does not directly affect the coding.
Our findings also indicate that the Hebrew CTM is associated with self-reported health status. This is consistent with the previous work that showed that sicker adults have many unmet care coordination needs [18] and that patients with poor health status are less likely to receive explanations on follow-up care at discharge than patients who report fairexcellent health status [10] . It is also consistent with the findings from the original measure [6] . A possible explanation for the non-significant findings in the Arab version is the smaller sample size, which may have affected the ability to detect small differences.
Our testing of the translated versions of the CTM-3, a shortened measure developed for public reporting, indicates that they have good validity and reliability. The consistency of performance of the Hebrew and Arabic CTM-15 and CTM-3 across different ages, gender, education level, economic status and type of discharge unit shows that the translated CTM-3 versions are valid for use in various population groups. Our study has several limitations. First, the study's validation procedures include tests of the construct and convergent validity. Future studies should assess the instrument's predictive validity as well as know-group validity. Secondly, the study was conducted in one medical center and included only oncology patients. Study participants, however, were discharged from a variety of units, including oncology as well as general medical, surgical and other units (e.g. intensive care). Their reports, therefore, reflect transitions in general and not only from oncology care. Thirdly, the factor structure that we found indicates that structural differences in care delivery may affect patient ratings. However, because the instrument is intended to examine the quality of care (i.e. it is intended to reflect structural as well as other differences in care) and because it is uni-dimensional, these differences do not compromise the translated versions' validity. An additional limitation is a possible bias due to the response rate. It should be noted, however, that the main reason for non-participation was being too tired or not feeling well enough. A telephone administration of the survey in future studies should, to some extent, reduce this problem since it will enable follow-up at a more convenient time for the patient.
Attempts to improve the quality of transitional care and to examine potential differences in care between various population groups should rely on valid and reliable measures. The translated Hebrew and Arabic versions of the CTM have been proven to be appropriate, not only for research, but also for monitoring practice and the quality of health care. contribution to the design and implementation of the original study of which this study was a part of.
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